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XXXVI.—Notices from the Minute Boohs of the Geological Society. 

1. On the Geological Structure and Phenomena of the Northern Part of the Coten
tin, and particularly in the immediate vicinity of Cherbourg. By the Rev, W. 
B. Clarke, A.M., F.G.S., &c. (Read Feb. 1,1837.) 

THE author commences by stating, that no fact among the geological phenomena 
presented in both hemispheres, appears to be more clearly determined than the oc
currence of granitic rocks of posterior date to deposits containing organic remains 
of comparatively recent origin. Instances of this position, he says, are exhibited 
on a great scale in Brittany, Normandy, and the Channel Islands, where quartz 
rock and schists (the last containing, as will be subsequently shown, vegetable 
and testaceous remains) have been disturbed by granite and the protrusion of the 
latter effected by trap; and he refers to Humboldt's allusion to the Cotentin in 
proof of the intimate connexion of quartz rock, schist (occasionally connected 
with limestone), and granite*; also to the memoir of M. Alex. Brongniart on the 
Cotentin f, with the note by M. d'Omalius d'Halloy on Brittany { ; likewise to 
Mr. De la Beche's paper on Calvados and La Manche § ; as well as the memoirs 
of Professor Sedgwick and Mr. Murchison on Cornwall and Devonshire!, &c, for 
the occurrence of the same series of rocks under precisely similar conditions in 
each district^, and for evidences that the granite was protruded at a comparatively 
recent period, not only altering the characters of the associated sedimentary strata, 
but elevating the rocks en masse to their present positions. With respect to the 
phenomena exhibited in the Channel Islands, Mr. Clarke says, that the granitic, 
schistose and quartz rocks are exactly in the range of the analogous formations of 
the Cotentin ; that the trap of Sercq occurs intermediate to the other deposits, as 
in the Cotentin ; and that to the protrusion of the trap the actual position of the 
granite, slates and quartz rock must be assigned. 

* ' Sur le Giseinent des Roches,' pp. 106, 145, 1823. 
f Journal des Mines, tome xxxv. p. 109 et seq., 1814. X Ibid., p. 112, note 2. 

§ Geol. Trans., Second Series, vol. i. p. 73 et seq., 1822. 
|| Prof. Sedgwick, on the Structure of large Mineral Masses, Geol. Trans., Second Series, vol. iii. 

p. 484 et seq. Prof. Sedgwick and Mr. Murchison on Devonshire, Report of the British Association 
for 1836. 

f̂ For instances out of Europe, reference is made to Capt. Burne's remarks on Hindoo Kosh, Geol. 
Trans., vol. iii. p. 492; and Humboldt's ' Gisement des Roches,' pp. 103 et seq., p. 143 et seq. 
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Mr. Clarke then describes in some detail the country in the immediate vicinity 
of Cherbourg, following closely M. Alex. Brongniart's account of the physical fea
tures and lithologicaj. structure of the country. 

The district consists of a succession of lofty ranges composed of quartz rock, 
and of valleys with low hillocks of schists ; and masses of granite and trap occa
sionally protrude through the other deposits. 

The schists vary in composition, being sometimes argillaceous, sometimes tal-
cose, also in hardness and colour. At Vasterville, to the S.E. of Cherbourg, beds 
of grey slate and graphite ampelite contain impressions of marine plants ; and at 
Barneville, to the south of Les Pieux, calcareous strata alternating with schist in
close Terebratulse. One variety of slate, called by M. Brongniart steaschiste no-
duleux, consists of a base of green glossy slate, with egg-shaped nodules of quartz, 
and passes into talc slate, which also contains concretions of felspar and crystalline 
quartz of very variable size and form, and occasionally penetrated by the talcose 
matrix. 

The quartz rock assumes also very different degrees of hardness, and changes 
often in its lithological aspect. Near Vasterville it puts on the character of a fer
ruginous sandstone and passes into a conglomerate; and though these varieties 
are stated, on the authority of M. d'Halloy, to be of frequent occurrence, yet Mr. 
Clarke is of opinion that the ferruginous nature of the rock must be considered as 
adventitious and of subsequent origin, being impressed also upon the schist. The 
apparent arenaceous structure of certain beds at Le Roule is stated to disappear 
under the lens, the whole mass presenting a vitreous fracture. The strata are 
generally inclined at a considerable angle, but the direction of the dip varies ; they 
are also occasionally curved. The prevailing strike of both the quartz rock and 
the schist is from east to west. Insensible gradations from one formation to the 
other are prevalent; and at Rozel green schist is succeeded by quartz rock, and 
felspar trap passes into schistose greenstone; at Flamanville the latter rock also 
alternates with compact eurite, which changes into rosy syenite, alternating with 
trap, and is succeeded by regularly stratified beds of syenite, having the same;direc-
tion with those of the quartz rock*. Mr. Clarke gives many other local details, 
either on his own authority or that of M. Brongniart; and then offers the follow
ing general summary of the changes at the lines of junction. The argillaceous 
and talcose schists, where they are in contact with the quartz rock, partake of a 
gradual intermixture of the components of that formation, and the same strata in 
contact with granitic rocks become charged with particles of felspar. 

That the original phenomena took place whilst the slate was still soft and in the 
bed of the ocean, Mr. Clarke says, there can be no reasonable doubt; but he is of 

* See M. Brongniart's Mem., Journ. des Mines, t. xxxv. p. 119-
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opinion that the physical outline of the country indicates considerable changes inci
dent to the emergence of the land. The deep transverse valley which intersects 
the mountain called Le Roule, a little to the east of Cherbourg, is stated to present 
some interesting phenomena. The eastern escarpment, from 300 to 320 feet in 
perpendicular height, slopes gently to the south as far as the commencement of the 
slate, where the descent becomes extremely rapid into the valley of the Divett. The 
western side of the ravine presents similar features, but in a reversed position; the 
escarpment of quartz rock, crowned by the Telegraph, being to the south, and the 
slope to the north, with a very gentle inclination till it reaches the sea-level. 
These opposite interchanges of slope and escarpment are occasioned, Mr. Clarke 
says, by the direction and prolongation of the beds of slate, the line of coast not 
exactly corresponding with the junction of the schist and quartz rock. The south
ern junction of the two formations is about half-way up the ravine, near a chapel; 
and in the quarries along a road leading eastward, the phenomena exhibited at the 
contact of the deposits are well-exhibited. Throughout the district the range of 
the slate is marked by the fertility of the soil and the occurrence of woods, but 
that of the quartz-rock by a prevailing barrenness. 

Fragments of the latter formation are either scattered over the surface, associated 
Mr-

with clay,* or compose mounds free from extraneous matter ; and they preserve the 
characteristic form of the parent rock, the angles, measured "by a goniometer," 
affording three constant quantities, namely 108°, 64°, and 83° (fig. 1.) ; and the 
last angle measures also that formed by the production of two sides, which in the 
actual specimens are cut off by the intersection of a third plane. Fragments of green 
schist detached by the hammer at the natural joints, gave also the same angles, or 108°, 
64°, and 83° (fig. 2.); so that there is direct evidence, Mr. Clarke observes, of the 

Fig. 1. Fig. 2. 

Fragment of green schist. 
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same agent having operated on both formations en masse. The rock of Le Roule i 

presents to the eye two lines of fracture, one parallel to the horizon and the other 
nearly perpendicular to it, and these, with the lines of dip and direction, produce, 
the author says, the peculiar outline of the fragments. This structure, Mr. Clarke 
considers, is due to the arrangement of the component particles in the first instance, 
and to subsequent agents in the second; and he is of opinion the phenomena 
prove distinctly the truth of Brongniart's assumption, that these are crystalline and 
not mechanical rocks. If, he adds, heat was an agent in consolidating these beds, 
and electrical action was connected with it, the tendency of the strata to assume 
their characteristic features might be accounted for* Other cases of slates as
suming a regular form are mentioned in the paper, particularly one at Boppart, on 
the Rhine, where the cleavage yielded six-sided tables, somewhat similar to the 
fragments previously mentioned. (Fig. 3.) 

Fig. 3: 

Fragment of slate from Boppart, on the Rhine. 

The transverse ravine of Le Roule is shown to agree precisely with the strike of 
veins of pure white quartz, which intersect the strata from south-east to north-west; 
and Mr. Clarke observes, that this direction of the ravine corresponds with the me
chanical effect of elevation; and he dwells at some length on this not being a local 
phenomenon, but connected with a widely extended operation. The transverse 
break through the beds of hard chalk at Corfe Castle, on the coast of Dorsetshire, 
is considered as probably connected with the ravine at Cherbourg; and he proceeds 
to state, that if the observer extend his researches to Calvados and Brittany, and 
thence to Devonshire, Weymouth, Purbeck, the Isle of Wight, the Weald of Sussex 
and Kent, and the Boulonnais, he would be induced to connect some of the most 
striking phenomena of these districts with probably a contemporaneous series of 
events. 

The decided similarity of the Devonshire schists and granite with those of the 
French coast; the similar protrusion of the granite at an epoch much posterior to 
the production of the slates ; the occurrence of highly inclined beds from the oolites 
to the tertiary series along the coast of Dorset, dipping, like the rocks of the Co-
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tentin, to the north; the existence of a series of faults in Dorset ranging in a linear 
direction with the elevated beds of the Cotentin, as well as another transverse se
ries on the coasts of England and France, are conditions which appear to agree so 
accurately under all their bearings, as to induce, the author says, the supposition, 
that the tract now occupied by the English Channel between Cape La Hogue and 
Portland owes its existence to a denudation of deposits intermediate between the 
slate and the oolites, in the direction of the similar but minor valleys in La Manche ; 
and that the appearances of elevation so extensively developed on both sides of the 
Channel owe their origin to one common, deep-seated cause, evidence of which is 
afforded in the traps and granites of La Manche, Brittany, Devonshire, Cornwall, 
and the Channel Islands. Lastly, with reference to the belief which had been en
tertained by a previous observer, that the western coast of the Cotentin may have 
originated in a fracture* Mr. Clarke observes, that there is reason to infer that the 
coast-lines, not only of the Cotentin, but of the Channel Islands, Purbeck and the 
Isle of Wight, will be found to have been produced by a series of contemporaneous 
or successive upheavings of the strata in the same linear direction, at an epoch 
posterior to the formation of the tertiary deposits. 

2. Extract from a Letter dated Marciana, Elba, Sept. 1, 1837, addressed to the Rev. 
William Buckland, B.I)., V.P.G.S. By Walter Calverly Trevelyan, Esq., 
F.G.S. (Read Nov. 15, 1837.) 

" On the shore near the point where the road descends towards the rock or islet 
of Lihou, on the east of Guernsey, may be seen a section, in which, above the 
present high-water mark, the granite rock bears evident signs of having been worn 
by the action of the waves, previously to the deposition on it of a bed of gravel, 
which now covers the granite and fills up the inequalities of its surface. The gravel; 
which is firmly bound together by a ferruginous sand, consists of pebbles of the 
neighbouring rocks, also of chalk flints, some not much rounded; and it extends to 
about eight feet above the present high-water mark, ranging also apparently a little 
inland. On the gravel is a bed, about three feet thicks of disintegrated granite, 
mixed with angular fragments of that rock and covered by the surface soil." 

On the north-west side of the island, near Fort Doyle, a similar gravel occurs, 
about eight feet above high-water mark, resting principally on the surface of the 
syenite rocks of a low cliff, but occupying also fissures, which Mr. Trevelyan is of 
opinion, were formed during a slight elevatory movement, and into which he be-

4 D 2 
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lieves the gravel fell, and was even forced laterally under the syenite (see fig. 1. 
and 2.). In fig. 2. a small horizontal fissure, A, resembling a vein, and about half 

Fig. 1. Fig. 2. 

Gravel (a) occupying vertical and horizontal fissures in syenite. 

an inch wide, extends beneath the apparently unmoved rock. This layer also con
tained some small flint pebbles. The gravel is in parts so firmly cemented by a 
ferruginous sand, as to be able to support the roof <tf a small cavern, where the 
substratum had been washed away. 

These observations were made in the year 1833, and when Mr. Trevelyan re
examined the locality in 1835, he saw no reason to change the opinion he formed 
during his first visit. 

3. On the Illustration of Geological Phenomena by means of Models. ByT. Sopwith, 
Esq., F.G.S. [The notice which accompanied the models was read.] 

The models which accompanied this communication are designed to illustrate 
the nature of stratification, valleys of denudation, the succession of coal-seams in 
the Newcastle coal-field, and the effects produced by faults or dislocations of the 
strata* ; and the author states that his object in constructing them is to meet the 
impossibility of representing by ordinary drawings more than one plane without a 
certain amount of distortion, and to explain the totally different phenomena which 
the strata beneath a given area may exhibit from those which are exposed on the 
surface. In order to accomplish fully the latter intention, several of the models 
are composed of moveable pieces, and by detaching one or more of these the effects 
of dislocations are made apparent, and the real value of a mineral district so cir
cumstanced rendered perfectly clear. 

The models are twelve in number. 
1. The first represents a district consisting of horizontal strata, and the upper 

* See Mr. Sopwith's work, entitled " Description of a series of Geological Models;" 12mo, 1841. 
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surface exhibits a plane composed of one description of deposit. By detaching the 
moveable part, a valley of denudation is exposed, and in consequence of a slight 
inclination being given to the valley, the difference in the stratification which a 
series of horizontal beds may exhibit at the extremities of a valley is clearly 
shown. 

2.' Number 2. represents a portion of the Newcastle coal-field. The top exhibits 
an undulating surface, and the outcrop of a coal-seam, once apparently coextensive 
with the whole area of the district, but now limited, owing to denudation, to its 
highest part. In the lowest portion of one of the valleys* the outcrop of another 
seam is exposed for a short distance. The mode of working a bed of coal is 
shown by removing the upper portion of the model. 

3. Number 3. exhibits one side of a valley of denudation. The strata appear to 
be horizontal, and in their original relative position, but by referring to the sides 
of the model a certain amount of displacement is shown ; and the effects of a still 
greater dislocation may be exhibited by removing the under portion of the fore-part 
of the model, and placing in the position it occupied, the piece which rested on it: 
by withdrawing the other upper portion, one side of a valley of denudation is again 
displayed, and though the amount of dislocation is great, only a simple alternation 
of similar beds is visible on the surface. 

4. The next model illustrates the errors which might be committed in estimating 
the number of coal-seams in a district by surface indications. Along the two in
clined ridges there are apparently five beds of coal alternating regularly with the 
usual measures ; and it is only by endeavouring to follow them across the valley of 
denudation, and laterally beyond the ridges, that the true characters of the district 
can be discovered. The seams are then found to terminate abruptly, and the 
observer would infer first, that the coal-measures are affected by faults; and 
afterwards, from a series of careful researches, aided by borings, that there are in 
reality but three distinct seams,—the two which crop out around the culminating 
ridge, and another, which underlies, and is visible only in the lower portions of 
the valley of denudation, where it is twice exposed. The great amount of dis
location thus ascertained would lead the practical miner to abandon a district ap
parently of great value. An oblique intersection of the model illustrates the com
plications produced in the interior of such a district, the vertical sides show the 
number of faults as well as the amount of dislocation attending each; and the true 
stratigraphical structure is exhibited by the back. 

5. In the last model the denudation is at right angles to the direction of the 
strata, and consequently exposes the apparent vertical succession of beds; but in this 
it is parallel to their direction, and therefore has laid bare only a limited amount of. 
strata. No coal-seams are visible, nor any indications of the subjacent mineral 
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wealth, except that the sandstones and shales displayed on the surface belong to 
the carboniferous measures. That the district is affected by faults, may be inferred 
from the repetition of beds identical in mineral character, and the amount of the 
presumed dislocations maybe easily ascertained. In this instance the value of the 
seams of coal, which trials may have proved, is less affected than in No. 4, and the 
probable produce, in the direction of the strike, may be estimated. The depth at 
which the same bed may be found between the linens of fault is also readily deter
mined, and the working of the coal resumed, should the calculated produce justify 
the undertaking. The true nature of the district is exposed on the sides of the 
model, and the complication of the interior, in a plane oblique to the horizon, is 
shown by removing the upper part. 

6. This model exhibits some of the phenomena of the intersection of veins; 
also, the different relative levels of the surface of a dislocated bed of coal. Mr. Sop-
with, in his description of the models, considers the white vein as marking the 
first dislocation, whereby the relative displacement of 4 and 3 with reference to 
1 and 2 was effected; 2 by that movement not having been detached from 1, 
but continued on the same level, nor 3 from 4 ; and it will be easily perceived that 
if 2 and 1 be, in imagination, placed on the same plane, 3 and 4 will likewise con
stitute a continuous plane at a certain lower level: by a subsequent dislocation, 
marked by the brown vein, 1 and 4 are supposed to have been upcast, or 2 and 3 
thrown down, 1 and 4 preserving their former relative positions as well as 2 and 3. 
Two dislocations therefore produced 4 different levels. In consequence of the inter
secting cracks or veins not being perpendicular to the horizon, there is an apparent 
lateral shift at the point of intersection, not only in the veins, but in the portions, 
2 and 3 of the coal-bed. The phenomena dependent on the structure of the model 
are exhibited as usual by the sides and by an oblique intersection, and Mr. Sop-
with points out the means by which the relative antiquity of intersecting veins, 
may be determined. 

7. In this model the effects of denudation on No. 5. are shown, the angular irre
gularities produced by the dislocations being rounded off, and the physical outline 
giving no indication of the disturbances. On a comparison of the two models, the 
same description of displaced plans will be found in each. In No. 7, Mr. Sop-
with has introduced a groove which traverses the upper part of the model, and is 
supposed to represent the boundary of an estate. By referring to the back of the 
model, it will be perceived that the groove is carried down perpendicularly, defining 
underground the limits of two estates; it will also be perceived that the white 
vein is intersected by it, and consequently the right of working the vein possessed 
by the owner of the property in which it appears on the surface would cease at the 
line of intersection. 
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8 and 9. These models exhibit the effects of denudation on strata differently 
inclined, and the inferences which may be deduced respecting the dip of the beds, 
by attending to the position of the re-entering angle of the strata in transverse 
valleys of denudation. In No. 8. this angle is pointed up the valley, the strata 
having been " overcut" or acted upon, nearly in the direction of their dip : 
in No. 9. the re-entering or V angle points down the valley, in consequence of 
the greater inclination of the strata and the denuding force having acted obliquely 
to the dip, and *' undercut " the beds or denuded first the lowest, constituting 
the crest of the hill. In the case exhibited in model No. 8, the observer in as
cending the valley passes regularly from the lowest to the highest strata; but in 
the instance represented by No. 9, the highest strata form the lowest part of the 
valley, and in ascending its course a succession of underlying beds are passed over. 
Without due attention, however, to the direction of the V angle, the reverse might 
be inferred, and the strata might be considered to dip into the rising ground, and 
not obliquely from it. Many points of great interest connected with mining, and 
dependent upon the direction of the V angle, are pointed out by Mr. Sop with. 

10. This model exhibits the effects of denudation on the outcrop of strata, the 
direction of the dip being into the hill or rising ground, and not, as in the two last 
cases, more or less parallel with it. In this instance the V angle appears to point 
up the valley, but by tracing the outcrop it is found to incline into it, the beds 
forming the V occupying a higher level on the flanks than in the bottom of the 
denudation. 

11. The object of this model is to exhibit the effects produced by the intersec
tion of veins on a vertical surface, on an inclined plane, and on a horizontal one 
(the bottom of the model). The white vein is also shown to be of greater anti
quity than the red, having been dislocated by it. 

12., The last model explains the effects of denudation on a mineral district iden
tical in structure and the amount of disturbance with No. 11. 
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